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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a means for 
generating a stereoscopic image easily from a static 
image, and to provide an editing means in the 
generation of the stereoscopic image. 

SOLUTION: When the stereoscopic image is generated 
from a plane image by detecting a body existing in the 
plane image and by shifting a position of the body within 
the image, a depth value detecting part 212 calculates a 
depth value in the plane image, and a depth value 
\mfTpmm**wr*A f - ' changing part 220 changes the calculated depth value in 
«H3 response to an input indication input from an input part 



1 jfcg^M^^ TI - - 5 - The stereoscopic image is generated based on the 
changed depth value. 
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CLAIMS 



[Claim(s)] 

[Claim l]By detecting an object which consists in a plane picture and shifting the object position 
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within a picture, A depth value calculating means which computes a depth value in said plane 
picture by being a corporal vision image generating device which generates a corporal vision 
picture from a plane picture, A corporal vision image generating device generating a corporal 
vision picture based on a depth value which was provided with a depth value alteration means 
which changes a depth value computed by said depth value calculating means, and was changed 
by said depth value alteration means. 

[Claim 2] The corporal vision image generating device according to claim 1, wherein said depth 
value calculating means computes a depth value based on chroma saturation of said plane 
picture. 

[Claim 3] The corporal vision image generating device according to claim 1 or 2, wherein said 
depth value calculating means generates a corporal vision picture by computing a depth value 
for every pixel of said plane picture, and shifting the object position concerned based on a depth 
value of a pixel corresponding to the object concerned for every object which consists in said 
plane picture. 

[Claim 4] The corporal vision image generating device according to claim 3 provided with a 
compensation means which amends a depth value for every pixel which said depth value 
calculating means computed for said every detected object and to amend. 

[Claim 5] Claims 1-4 characterized for an abbreviated contour part of said detected object by a 
halo or ****** at least among said stereoscopic pictures are the corporal vision image generating 
devices of a statement either. 

[Claim 6]By shifting a position within a detecting step which detects an object which consists in 
plane picture data, and the picture concerned of said detected object, Are information for making 
an image generation step which generates corporal vision image data perform to a computer the 
memorized information storage medium, and to said information. Depth value calculation 
information which computes a depth value in said plane picture data, An information storage 
medium, wherein depth value changed information which changes a depth value computed by 
said depth value calculation information, information which generates a corporal vision picture 
based on a depth value changed by said depth value changed information, and ** are contained. 
[Claim 7] The information storage medium according to claim 6, wherein information which 
computes a depth value based on chroma saturation of said plane picture data is included in 
said depth value calculation information. 

[Claim 8] Information which computes a depth value for every pixel of said plane picture data is 
included in said depth value calculation information, The information storage medium 
according to claim 6 or 7 memorizing further information which generates a corporal vision 
picture by shifting the object position concerned within the picture concerned based on a depth 
value of a pixel corresponding to [ whole object ] the object concerned which consists in said 
plane picture data. 

[Claim 9] The information storage medium according to claim 8 memorizing further correction 
information which amends a depth value for every pixel computed by said depth value 
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calculation information for said every detected object, and to amend. 

[Claim 10] Claims 6-9 characterized by memorizing a halo or ****** for an abbreviated contour 
part of said detected object further at least among said stereoscopic picture data are the 
information storage media of a statement either. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the corporal vision image generating device etc. 
which generate the stereoscopic picture (three-dimensional picture) data for corporal visions 
from plane picture (two-dimensional picture) data. 
[0002] 

[Description of the Prior Art]Various the methods of generating the corporal vision picture 
(three-dimensional picture) for expressing as a three-dimensional image are known. This 
corporal vision picture is realized by generating intentionally the binocular disparity produced 
by the interval of a right eye and a left eye. That is, a cubic effect where an image looms and is in 
sight by giving a picture which is different in the eye of the right and left of those, who look at a 
picture, is expressed. Specifically, for example in the corporal vision by a naked eye parallel 
method, two pictures corresponding to the eye of each right and left are prepared. And a corporal 
vision is realized by shifting and arranging the position of the same object in two pictures right 
and left, the object of an observer's long distance [ this ] - right and left - also when it sees by 
which eye, it is in an approximately same position, but a nearby object originates in shifting to 
right and left, i.e., a binocular disparity. 
[0003] 

[Problem(s) to be Solved by the Invention] Now, it is possible to acquire an electronic image 
easily by the spread of digital cameras, etc. in recent years. However, the electronic image is a 
still picture fundamentally, and because it saves, manages and appreciates as a still picture, it is 
used. If a corporal vision picture is easily generable from this still picture, the width of practical 
use of a picture can spread and it can ** expedient. If the degree of the corporal vision, etc. can 
be edited when generating a corporal vision picture, it will become what has flexibility high for a 
user, and will become the thing excellent in user- friendliness. 

[0004] The technical problem of this invention is providing the editing means at the time of 
generating providing the means for generating a corporal vision picture easily from a still 
picture, and its corporal vision picture. 
[0005] 

[Means for Solving the Problem] In order to solve the above technical problem, the invention 
according to claim 1, By detecting an object which consists in a plane picture and shifting the 
object position within a picture, A depth value calculating means (for example, depth value 
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primary detecting element 212 of drawing 4) which computes a depth value in said plane picture 
by being a corporal vision image generating device which generates a corporal vision picture 
from a plane picture,It has a depth value alteration means (for example, depth value changing 
part 220 of drawing 4) which changes a depth value computed by said depth value calculating 
means, and is characterized by generating a corporal vision picture based on a depth value 
changed by said depth value alteration means. 

[0006] The invention according to claim 6 by shifting a position within a detecting step which 
detects an object which consists in plane picture data, and the picture concerned of said detected 
object, Are information for making an image generation step which generates corporal vision 
image data perform to a computer the memorized information storage medium, and to said 
information. Depth value calculation information (for example, depth value detection program 
812 of drawing 4) which computes a depth value in said plane picture data, It is characterized by 
containing depth value changed information (for example, depth value alteration program 822 of 
drawing 4) which changes a depth value computed by said depth value calculation information, 
information which generates a corporal vision picture based on a depth value changed by said 
depth value changed information, and **. 

[0007]According to this invention according to claim 1 or 6, since a depth value can be changed, 
the user can set it as a desired depth value, and can acquire a corporal vision picture based on 
that value. 

[0008] Like the invention according to claim 2, said depth value calculating means is good in the 
corporal vision image generating device according to claim 1 also as computing a depth value 
based on chroma saturation of said plane picture. 

[0009] In this case, in the corporal vision image generating device according to claim 1 or 2, like 
the invention according to claim 3 said depth value calculating means, By computing a depth 
value for every pixel of said plane picture, and shifting the object position concerned based on a 
depth value of a pixel corresponding to the object concerned for every object which consists in 
said plane picture, it may constitute so that a corporal vision picture may be generated. 
[0010]Like the invention according to claim 7, it is good for said depth value calculation 
information in the information storage medium according to claim 6 also as information which 
computes a depth value based on chroma saturation of said plane picture data being included. 
[00 11] In this case, in the information storage medium according to claim 6 or 7, like the 
invention according to claim 8 to said depth value calculation information. It is good also as 
memorizing further information which generates a corporal vision picture by including 
information which computes a depth value for every pixel of said plane picture data, and 
shifting the object position concerned within the picture concerned based on a depth value of a 
pixel corresponding to the object concerned for every object which consists in said plane picture 
data. 

[00 12] According to this invention according to claim 2, 3, 7, or 8, since a depth value is computed 
based on chroma saturation of a plane picture, a depth value can be acquired simply and 
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improvement in the speed of processing and reduction of load can be aimed at. 
[00 13] Like the invention according to claim 4, it is good in the corporal vision image generating 
device according to claim 3 also as having a compensation means which amends a depth value 
for every pixel which said depth value calculating means computed for said every detected object 
and to amend. 

[00 14] Like the invention according to claim 9, it is good in the information storage medium 
according to claim 8 also as memorizing further correction information which amends a depth 
value for every pixel computed by said depth value calculation information for said every 
detected object and to amend. 

[00 15] When garbage data at the time of photography is contained on an object of 1 in a picture, 

for example according to this invention according to claim 4 or 9, When computing a depth value 

based on chroma saturation, a phenomenon in which a depth value of a pixel corresponding to 

the garbage data will be greatly far apart from other depth values can be prevented. 

[0016]the invention according to claim 5 — like — either of claims 1-4 in a corporal vision image 

generating device of a statement, it is good also considering an abbreviated contour part of said 

detected object as a halo or ****** at least among said stereoscopic pictures. 

[0017]the invention according to claim 10 -- like -- either of claims 6-9 -- in an information 

storage medium of a statement, it is good at least among said stereoscopic picture data also as 

memorizing a halo or ****** for an abbreviated contour part of said detected object further. 

[00 18] According to this invention according to claim 5 or 10, since a periphery of an object 

shifted right and left at least is obscured, in contrast with an objective contour part and the 

circumference, sexual desire news is distinguished sharply and a possibility of giving an 

observer sense of incongruity can be prevented. 

[0019] 

[Embodiment of the Invention] Hereafter, with reference to figures, an embodiment of the 
invention is described in detail. Below, 2D picture and the picture for corporal visions are called 
3D picture for a plane picture. 

[0020] First, the example of a screen of the computer system 1 which applied this invention is 
illustrated and explained. Drawing 1 is a figure showing the canvas window 110 and the 
corporal vision control window 120. The canvas window 110 is a window for displaying the 
target picture, and is a window where 3D picture of the result generated as 2D picture and a 
corporal vision picture before being generated as a corporal vision picture is displayed. The 
corporal vision control window 120 is a window which adjusts the degree of a corporal vision to 
the object image currently displayed on the canvas window 110. The user can adjust the degree 
of a corporal vision to real time and arbitration by this corporal vision control window 120. 
[0021] Specifically in the corporal vision control window 120. The reduced window 121 which 
carries out the reduced display of the picture under present edit, the sample image window 122 
for making the degree of a corporal vision check easily, and the change value window 123 which 
shows the changing amount of the depth value set up by the scroll bar 124 are displayed. 
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Looking at the reduced window 121 and the sample image window 122, by operating the scroll 
bar 124, a user changes a depth value and adjusts the degree of displacement of a corporal vision, 
i.e., the amount of a binocular disparity. Drawing 2 is a figure showing the situation under edit. 
[0022]Drawing_3_is a figure showing the generation technique selected window 131 which 
chooses the generation technique of a corporal vision picture, and the display size selected 
window 132 which chooses the size at the time of carrying out a screen display. He chooses from 
the display size selected window 132 the size which carries out a screen display while choosing 
the generation technique of the corporal vision picture to generate from the generation 
technique selected window 131, after a user's setting up a depth value. 

[002 3] Although there are various the techniques of generating a corporal vision picture, the 
component engineering is in the point of using a binocular disparity, and it is not limited to 
which technique in the meaning of this invention. For this reason, although 3D picture is 
explained in explanation as generating the picture of one sheet as a corporal vision picture in 
the case of using glasses below, it cannot be overemphasized that it is good also as generating 
the picture of two sheets for right-and-left both eyes like a naked eye parallel method without 
glasses. 

[00241 Drawing 4 is a block diagram showing the important section composition of the computer 
system 1 which applied this invention. In this drawing 4 . the computer system 1 is constituted 
by CPU2, RAM3, ROM4, the input part 5, the indicator 6, the printing department 7, and the 
storage parts store 8, and each part is connected by bus 9. 

[0025]The main processings which CPU(Central Processing Unit) 2 performs are as follows. 
Namely, the application program specified out of the system program stored in the storage parts 
store 8 and the various application programs corresponding to the system concerned is 
developed to the program storage area in RAM3, While performing various processing according 
to the application program which stored temporarily the various directions or data inputted 
from the input part 5 in RAM3, and was stored in the storage parts store 8 according to this 
input directions and input data and storing that processing result in RAM3, it displays on the 
indicator 6. And the processing result stored in RAM3 is saved in the preservation destination in 
the storage parts store 8 by which input directions are carried out from the input part 5, and the 
printout of the processing result is carried out from the printing department 7 according to input 
directions. 

[0026]The corporal vision image generation part 210 which performs processing as a function 
part for realizing this invention to CPU2 according to the corporal vision image generation 
program 810 memorized by the storage parts store 8, The depth value changing part 220 which 
performs processing according to the depth value alteration program 822 within the image 
editing program 820 similarly memorized by the storage parts store 8 is contained. Although the 
corporal vision image generation part 210 is a function part which generates 3D image data 
from 2D image data, The depth value primary detecting element 212 (processing is performed 
according to the depth value detection program 812 within the corporal vision image generation 
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program 810) which detects a depth value from 2D image data, In order to carve two or more 
objects contained in 2D image data, the edge detection section 214 (processing is performed 
according to the edge detection program 814 within the corporal vision image generation 
program 810) which detects the border line of the object which consists in a picture is contained. 
[0027] Here, although various the techniques of calculating a depth value from 2D image data 
are developed, they are realized by this embodiment by judging chroma saturation a depth value 
in principle among three attributes of color (hue, chroma saturation, brightness). That is, the 
depth value primary detecting element 212 detects a depth value by asking for the chroma 
saturation for every pixel of 2D image data. 

[0028] This uses the natural laws of the statistical following. That is, there is a tendency for a 
color to be sharp (chroma saturation is highly) as the nearer one, so palely (chroma saturation 
falling) that a scene generally goes in the far direction. If it is a distant view, chroma saturation 
falls with the dust in the air, etc., and objective edge (border line) will be thin, or will fade. On 
the other hand, in a close-range view, the number of the objects in which chroma saturation 
becomes high increases, and objective edge is thick and visible distinctly. 

[0029]The depth value primary detecting element 212 makes a judgment for separating a rough 
close-range view and distant view while it detects the depth value for every pixel based on the 
sexual desire news (chroma saturation) of each pixel of 2D image data and memorizes as depth 
value information in RAM3. Separation judgment with this close-range view and distant view is 
realized by performing processing which combines a portion with a large area with low ** 
chroma saturation, and judges a portion with a large area with high distant view and brightness 
to be a close-range view for a portion with a large area with low ** brightness while judging a 
portion with large distant view and area with high chroma saturation to be a close-range view. 
And predetermined weighting which considered separation with a close-range view and a 
distant view is added to the depth information memorized in RAM3. 

[0030]The edge detection section 214 extracts the outline of the object which consists in 2D 
picture by taking the brightness of each pixel, etc. into consideration. And based on the pixel 
corresponding to the extracted object, and the depth information memorized in RAM3, it 
amends so that it may become equivalent omitting the depth value of each object. When it 
distinguishes whether a depth value specifically has a pixel with big distance among the 
pictures in the extracted object and there is such a pixel, the compensation process which makes 
a depth value the same value as the surrounding pixel is performed. 

[0031] It can ask for chroma saturation and brightness by the following formula, r, g, and b 
express each RGB value, and each formula asks for the chroma saturation and brightness of the 
pixel concerned. 

Chroma saturation = max(r,g,b)-min (r,g,b) 
Brightness = max (r, g, b) 

[0032]Thus, high-speed processing, i.e., the editing processing of real time 3D image generation, 
is realizable by using the simple technique of substituting a depth value as chroma saturation. 
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In a personal computer, a personal digital assistant, etc. which are generally used, when 
performing heavy processing of load, a user is made to sense stress and real time nature is 
spoiled. By a technique like this invention, since it can be considered as high-speed processing 
that load is light, also in the personal computer etc. which are generally used, it may be used 
more than enough. 

[0033]The depth value changing part 220 changes the depth value corresponding to each pixel of 
2D image data based on the input directions from the input part 5. Specifically, the depth value 
of the corporal vision control window 120 in drawing 1 is changed according to the input 
directions from the input part 5 by a user (according to the value inputted into the corporal 
vision control window 120, the depth value of 2D picture of an editing object is changed 
correctly.). Under the present circumstances, change of a depth value is depth value change 
processing (refer to drawing 6) mentioned later, and is realized by changing the chroma 
saturation of each pixel of 2D image data. 

[0034]The corporal vision image generation part 210 performs processing which shifts the object 
in which the edge detection section 214 carried out outline extraction right and left based on the 
depth value information memorized in [ other than processing of the above-mentioned depth 
value primary detecting element 212 and the edge detection section 214 ] RAM3. And in order to 
consider it as 3D image data of one sheet, the picture shifted in right-and-left both eyes is 
combined as a picture of one sheet. Under the present circumstances, since the object which the 
edge detection section 214 extracted is shifted by right and left, in contrast with an objective 
contour part and circumference, sexual desire news is distinguished sharply and there is a 
possibility of giving an observer sense of incongruity. Then, the corporal vision image generation 
part 210 is extracted by the edge detection section 214, and performs processing which obscures 
the periphery of the object shifted right and left. First of all, although it is insensible to change 
of color, to a picture with an ambiguous outline, human being's eye (vision) tends to amend in 
the sharp direction, and since it is sensitive to change of brightness, even if it is the picture in 
which the outline faded, it tends to catch the position of an outline, it is possible to make light 
the processing load of the whole which compares with amending mechanically the picture which 
is uncomfortable by using this physiological function positively to that comfortable, is markedly 
alike, reduces a data operation amount, and generates 3D picture. Of course, the effect which 
deceives becoming the sexual desire news which was widely different is also included in this 
shading-off processing by having changed depth information. 

[0035]RAM(Random Access Memory) 3, When CPU2 executes the various above-mentioned 
application programs, the program storage area which develops various data is formed, and the 
memory area for storing temporarily the data (depth value information, variable) concerning the 
various processing which CPU2 performs, etc. is formed. ROM(Read Only Memory) 4 is a 
memory which stores initial value data, an IPL (Initial Program Loader) program, etc. of the 
computer system 1. 

[0036] The input part 5 outputs the depression signal of a key and the position signal of a mouse 
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which were pushed in the keyboard to CPU2 including the pointing devices provided with a 

cursor key, a number input key, a various function key, etc., such as a keyboard and a mouse. 

The indicator 6 is constituted by CRT (Cathode Ray Tube) etc., and displays the indicative datas 

(2D image data, editing data, generated 3D image data, etc.) inputted from CPU2. 

[0037]The printing department 7 comprises an ink-jet printer or a laser beam printer, and 

prints various data (generated 3D image data) according to the printing signal inputted from 

CPU2. 

[0038]A program, data, etc. comprise a reading- and- writing device which controls the storage 
memorized beforehand and this storage enabling free reading and writing, and the storage parts 
store 8 comprises that this storage parts store 8 is magnetic, an optical storage medium, or 
semiconductor memory. Specifically, FD, CD-ROM, DVD, a memory card, etc. realize as a 
storage. This storage parts store 5 memorizes the corporal vision image generation program 810 
and the image editing program 820. 

[0039]A program, data, etc. which are memorized by this storage parts store 8, It may have 
composition received and memorized from other apparatus connected via the communication 
line etc., said storage parts store may be further provided in other apparatus side connected via 
the communication line etc., and it may have program memorized by the storage parts store 8 
and composition which uses data via a communication line. 

[0040] Next, operation concerning generation of 3D picture of the computer system 1 is explained. 
Drawing 5 is a figure showing a flow until [ whole ] it generates 3D picture from selected 2D 
picture. 

[0041] First, the depth value primary detecting element 212 detects the chroma saturation for 
every pixel value of 2D image data, performs separation of a close-range view and a distant view 
further, and stores in RAM3 by making the depth value for every pixel into depth information 
(Step Si). Next, while the edge detection section 214 distinguishes the object in 2D image data 
by performing outline detection processing of 2D image data, the depth value information 
memorized in RAM3 is amended so that it may become equivalent omitting the depth value 
corresponding to each object (Step S2). 

[0042] Subsequently, the corporal vision image generation part 210 performs further processing 
which obscures the contour part of each object while performing processing which shifts the 
object in which the edge detection section 214 carried out outline extraction right and left based 
on the depth value information memorized in RAM3 (Step S3) (step S4). And generated 3D 
picture (corporal vision picture) is displayed on the indicator 6 (Step S5). 

[0043]Next, processing is ended when the input of the purport that 3D picture displayed on the 
indicator 6 may be sufficient is made from the input part 5 (Step S6: No), When the input of the 
purport that a depth value is changed is made, (Step S6:Yes) and depth value change processing 
are performed (Step S7), and repeat execution of the processing of Steps S1-S6 is carried out. 
[0044] Drawing 6 is a flow chart of the depth value change processing performed in Step S7 of 
drawing 5 . and is processing which the depth value changing part 220 performs according to the 
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depth value alteration program 822. 

[0045] In drawing 6 . the depth value changing part 220 stores in the variable X first the input 
value inputted from the input part 5 (Step Al). Next, the minimum depth value is extracted 
from the depth information in RAM3 among each pixel which constitutes 2D image data, and it 
stores in variable Cmin (Step A2). And the pixel of one in 2D image data is chosen, and the depth 
value of the pixel is stored in the variable C (step A3). Subsequently, the depth value changing 
part 220 calculates the formula n x(C-Cmin) (l+X/100) +C", and updates the information in RAM3 
for the result of an operation as depth information of the pixel (step A4). 

[0046]And the depth value changing part 220 ends depth value change processing, after 
processing Step A2 - A3 to all the pixels of 2D image data (step A5). 

[0047] Finally, this invention is not limited to the contents of the above-mentioned embodiment, 
and adds that it can change suitably in the range which does not deviate from the meaning of 
this invention. For example, the following processings are realizable by having enabled edit of 
the degree of a corporal vision. That is, two or more pictures are patched and this invention is 
applied also to one compound picture. As shown in drawing 7 , specifically in the figure (a), a 
required field is chosen from the inside of the window which displayed the picture of 1. In that 
case, as shown in the figure (b), the depth value in the selected field is set up by displaying the 
window 140 which has the same scroll bar 144 and change value window 143 as the corporal 
vision control window 120. And as shown in the figure (c), it compounds in other pictures. Thus, 
real time and since a depth value can be adjusted and edited arbitrarily, also when combining 
two or more pictures and acquiring the corporal vision picture of 1, a desired corporal vision 
picture can be generated. 
[0048] 

[Effect of the Invention]According to this invention, a depth value is written with asking from 
principle chroma saturation, mitigation of the processing load for calculating a depth value is 
aimed at, and high-speed processing can be realized. It is possible to realize adjustment (edit) of 
the degree of a corporal vision in real time from the rapidity. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The figure showing the canvas window displayed on an indicator, and a corporal 
vision control window. 

[Drawing 2] The figure showing signs that the picture is edited using the canvas window and 
corporal vision control window of drawing 1 . 

[Drawing 3] The figure showing the generation technique selected window displayed on an 
indicator, and a display size selected window. 

[Drawing 4] The block diagram showing the important section composition of the computer 
system which applied this invention. 
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rDrawing 5] The flow chart which shows processing until [ whole ] it generates 3D picture from 
2D picture. 

[Drawing 6] The flow chart which shows depth value change processing. 

[Drawing 7| The figure for explaining the processing which compounds two or more plane 
pictures and generates the picture for corporal visions of 1. 
[Description of Notations] 

1 Computer system 

2 CPU 

210 Corporal vision image generation part 
212 Depth value primary detecting element 
214 Edge detection section 
220 Depth value changing part 

3 RAM 

4 ROM 

5 Input part 

6 Indicator 

7 Printing department 

8 Storage parts store 

810 Corporal vision image generation program 

812 Depth value detection program 

814 Edge detection program 

820 Image editing program 

822 Depth value alteration program 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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causal 0] ffl3B£fla«7 , -*©rt, ^a<tt,s 
iatr* c t-r e a* & 9 ©i>f n^te 

[0 0 0 1] 

ifmomtzmfom ¥®b« (2^ 
[0002] 

Cft*©8ffi] AftttftWIfcLTasitSfciixoitft 

mm® (3*7£h» ^featssffitta^jspsnTi^ 

C fcTW»AW#UiTM^S «fe 5 LTV 

t^rtt, &&^n^n©isti:^jt5-r5 2o©ij«*fflit 

as&fcf s LTi2S-r§ c tic * Q&mznm-tzt* 
(dx*&Zo cntt» «#©}!< ©^ii*t±, fc&H-^e.© 

So 

[0 0 0 3] 

— »ftti:oTiSfi©«v^©i:*D, teiM^fcftn 
fct>©{t^:?.o 

[0 0 0 4] *%^©IS)l(i, »±Bfit^&lt#4iHft 

©i««B«*^« , r*iB©«^a*Ji«-r s c tx* 

[0 0 0 5] 

M^ft^-T 5 fc*6©M £Lk©igjB*fl?&T£*: 
26, 1 IB*©«W«, ¥BjB«K# , rs«fl*tt 

ttiU B#F , 3© ; e© ! t%»teS%'re» , rili:^J:D, ¥® 

fjtgtH#© (08* tf, K4©||tT#ffi^tiigl32 1 2) 



(3) 

3 

M§P 2 20) t, zmz., mmmimm¥-mic£t) 

[0 0 0 6] £fc »*«6lE«©^t±, ¥ffiB£?x 

m^m^nm^mn^mmtamm mm. 04© 

Km («*tf, H4©*fr*tt£M7n^A8 2 2) 

[0 0 0 7] c©H*Hi Sfc{4 6E«©«WK:«J:n 

3©*fT#*fc:»}£ U *©«fc*3 < &tt*IM»«ff 

[0 0 0 8] Ucfc, Ws»B2E«0«lfl©J:5K, It* 
*lS2*©Afl#H«^«1»cts^T, «ME*ffff« 

[0009] C ©J§*, 3 fB«©fi§BJi©cfc 9 IC, 

[0 0 10] Sft, H«a7B«oWlio*5fc, St* 

«c», tflE¥iBH*7^*©#ftfc3i^T*fT£i8 

[001 1] c<om&. M#g|8GM0>8H4)J:5li:, 
6 * fcli 7 IB«oflBKE1tiE»»j:*v^T, tuiEU 

#r*»#<ifc, SBajMWc^JSf *H*OHff*«K 

LTfe<fct\> 

[00 12] CO||*3fi2, 3, 7Sfe«8aB«05MB 

ft£fci6, Jtfr#tt*M»fc:1»*cfc#*e#, &g©iS 
[0 0 13] £fc, M#B4EK©fSfi©J:5fc:* It* 50 
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[0 0 14] Sfc, »*9I9E«©«WoJ:5K> 

fcWtt^*lljE-r*il|jE-r**liE1IBB** 6fcBW* 

[0 0 15] CO||*B4*fett9l5«0«WfcJ:n 
{£, WAtf, H«fc*tt*-©^±fcJHBI$©:f37* 

*SRK<:» * © rf ~ x- # fc*f J&f £ M*©JlfT#fttf 

±t%CttfX*%Zo 

[0 0 1 6] Sfc, W*S5EiRO«WO±5t, »* 
g l ft* 6 4 ov^n^EMOAfMiHit£jA3iaiR:«sv^ 
T> MEftflffl»©rt, M§2&ffiLfc%ft 

©*»»»«*»&»■* c 1 1 LTfe 

[00 17] Sft, WHOM 0ffi«©^©<k-5K, M 
** 6 *»6 9 ©v^n^HEKollWIBIWW**:*!!^, 

^©wwwp^^m^-riiHR** 6 tE«r * ctt 

[0 0 18] C©f|*9i5*fcl41 OlB*©56WR:J:ti 
tf, < 2: fcfe&fc-f 6 Lfe»ft©Ji*W3f*»*n* 

[0 0 19] 

[«W©*8t©»«a fiCR H*#jRtT*«W©H« 
©«IR*BIBfclWJirrs. «TT?tt, ¥flSH«*2 
DH£u £fi^©H«S3Dl»i:Pfc5o 

[0 0 2 0] *f\ *3WI«ifflLfc3>K*-*3/X 
fA l ©HBM&H* • KWr*. Hitt, 
^-f^K^l lot, iftlnyhn-^^vK^l 
zoi:«stBt»4. ^ty/W^yFfi io 
i*»kaaa«*«^-rsfcft©*-f>Hi>-efe 

0 , iiftMiii^i: LT^S«nsW© 2 DH«W>ftf*W 
^fcLT^«n«SJR©3DB»«««jS«n*9Y 
>HfTf**o jittaayhn-W-f^Hf 120 
t±, ^^y/^^-f^H^ 1 1 0K^*nTV-»5*ffl 

5 0 a-+f(± N LOiMayhn-iW-fyKfl 2 
[0 0 2 1] m#mz&, fiftSayha-^-f^K 

^ 1 2 ofc«, ilas*^©iii#^«/J^g^•r5iPi/J^'? 
-f>K!> 1 2 1 fttHBcft^^safcaHBs-e-sfe 

ibWVf/VMBV'fZ/W l 2 2 fc, x^n— 



(4) 

5 

ywi 2 \^yf)vmm^^yY^\ 2 2£jifttf 

[0 0 2 2] H3tt, i(*fflH«04j«#fe*»R'r* 

tiSfaaR^-fvp^ 131^, mes^rsR©-* 
^x^gjR^s^+r-rxgjR^ ^ f* 1 3 2 

-<xwatuyw 1 3 2*>5»R , r«. 
[0023] titmmm*£j%rz^mm*&5t>\ 

**mmt&m&<oi[#®M*b tr 1 

[0 0 2 4] H4& ♦fSBjfcBJBLferayifa-** 

fcfc^T, n^lfn.-^v'XrAlti, CPU 2, RA 
M3, R0M4, A^jgP5, a^gP6, 01BO»7, 82« 

[0 025] CPU (Central Processing Unit) 2# 
ff5±a«WU4*oaDTf*«o HPS, IBeSI58P , 9^ 
*fl^nri/^5 ->XfA^n ^v-k&tf Sgr>Xx£ fc» 30 

^fc^VHix-^fcRAMSftfC-H^CteifotlU 

jjim&xfxti?-* icj6 CTEttgp 8 ft K*»sn 

U *©&^lli£R AM 3 fiM&*fi-f£ j? 
^»6K^"r« 0 ^UT, RAM3K:ffifflLfcftll3 
5 ft* & A*JB^*n*E«» 8 

^ausijai^-rso 

[0026] Sfc, CPU2 left, #SWJ*fSS , *"-6fc 

>&m 2 1 o t , n u < iEUSP s teens nfcia^s* 

ya^7A8 2 ortoUff^ffi^M^n^-kS 2 2tc 

^oT^a^nfT-r^nff ^fit^EgP2 2 o fc*ra$ft 

3o £#8IBIi£#8l52 1 Ott, 2DBtf-^)!l^3 
DH«r-**^W*«i»^*S^ 2 Diif- 
*fr£HfT*«£fctfrf SHfT#ffifctHai52 1 2 50 
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«B#£j«7n?9.k8 l 0rt©Hfftffi&til7nyv 
A 8 1 2£tj£oT#Ul£^rf3) 2DI«f-> 

«^OttfftR%tttf) > r«X7S^ti)ffi2 1 4 
B#4figyn^5A8 l 0ft<Dx.y^fcdJ7n^.k8 

[0 0 2 7] C CT\ 2 DB«x-*J&»&*fr*IS** 

©nit (feta, ms) wmt®c%wt% 
#^mgi52i2{i, 2 db*t*-*©&bjih&©«** 
[0 0 2 8] cntt«w»awToe«8SBiJ**UfflLfc 

<) a««^»*o a«?*nif, sswotffcHK: 

[0 0 2 9] HfT#fltfem§P2 12lt 2 Dffl^x-* 

It 1 3iS £ ©^fit^intt L fcWmm^mn: R A M 3 
[0 0 3 0] X-yS?*a«2 1 4t±, ^Hlg©WS^* 

*jfrs c me*, d 2 DB*rte#-r*«{*oii»*iiii 

HITS, fit, ttHJLfc1W*:fc:»*r*B*k, RA 
M 3 rtlcB1t«*ifcJWf ** ili: tS^V^T, £%ftcD 

[003 1] ^ »**«ttffl8*t±*OSfc J: »)*«>* 
CttfT'tSo ffl, r. g, btiRGBffi^-tl^tl^a 
U ^Ckt»aKB*0»**J:tffiBa**«>*«.0 , T? 

^S=ma x (r , g, b) — m in (r , g, b) 
IS=ma x (r , g, b) 
[0 0 3 2] coJ:3K:, Htf#ffl%^Si:LTftffl-r 

m v rhz^LK 3 mm^ommmm^mmt^ 
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7 

«&frft5o #f»fl©J:5fc^ffifc:«fc»), fWf©«i\ 
[0 0 3 3] HfTtfflSMgP2 2 0(t 2 DH«x-* 

^icS^T^Ht So RftWfctt, 0 1 icfcttSitft 
I3>hn-;W^>K>) 1 2 OOUfftffi^ a— 9* 

IBifctt, iftl3>hn-;l/^^yK^ l 2 OKA* 10 
SnfcfitfcfSDT, «|^©2DMft©JtfT&ft$£ 
It5o ) o £©1U *fr#lt©£Mtt, »f sufr 

#flt^M«ia (06#M) "TffctK 2 Di«f-^©# 

B*0»S*«Hf 5 c £ fc «fe 0 §!St£ftS„ 
[0 0 3 4] 3iftSffl»4^SP2 1 Oli, ±!BH?f£ffi 
^mgP2 1 2fcx«y^4teB952 1 4 © j&gtfXfifc, R A 

map 2 1 4immitoLitwt&-iEtitc'f&'t9m*ft 

% fit, lft©3DiB£i-f-2£-fSfci6, ttffi 

mm\z.-f^t c mm:\^.(ommtLx^m^ c© 20 

IS, xyS?fcffi»2 1 4^»fflLfc%«i£^cfP,S 

So *CT\ £tt£Hft£j£82 1 Ott, xys^HW 
2 1 4{CiD»(iJ^n, fe&fc-f 6Lfc*ft©mi*tf 

^•rsas^ff^o *t>*fcAin©« mm it, m<D 
znmL zcDtmmwmttmmmcmm 30 

-TSC Sft«©fcSB#*a;ft]«©£v>fc© 

ct«^r*n?*«o sat* o©{^lmc(±, 

[0035] RAM (Random Access Memory) 3&, C 
P U 2 WJJEltMrfV >r-is a yfn fyUt^m 

^UflWSJ^iRf*. ROM (Read Only Memory) 4 
3>lfa-^^Xfi 1 0«BB4t7*-* J f» I P L 
(Initial Program Loader) •7u?=rLM%:Wfot%>* 

[0 0 3 6] x±if$5it, *-y;i/+-> ISt^Axi*- 

T*nfe*-©ffT«^v^x©ffi«8^*C P U 2 
fctttfrr£ 0 ^8B6t±, CRT (Cathode Ray Tube) 50 
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^fc«fco^^n> cpu2frSA*)£ftss^x-* 

[0037] wm7it* <fyWxvh7vvzx.it 
yfmfrbfflfetu c p u 2 frbXtiZ 

[0 0 3 8] IE1igB8«\ ?n9 : 7k&7-Zmm>\b 

cd-rom, dvd, ^^e-u*— K^tci?)*asn 
So coie«gi55{i, &#ffimmu&7v>r ; 72*8 1 o 

[0039] ttfa coiafi*8fceit?na^ , n^ 

A, r-*^i, 3WilHl«^ft/rLTlSBlSl!*nfcfl!l©« 
[0 0 4 0] ^C, nytJa-^^XxA 1 ©3 DB# 

©^fc**»ttfco^Tiffliirrs. H5& sw^n 

fc2 DMWkfrZ 3 D B«££fi!tf 5 S "C <D£&7 n - * 

[0041] $i\ jwhmwwmpz 1 22*2 dh«?* 
©#st«fctToT. ^a^«©ntT*ffl%nfftifffi 

^LTRAM3F«3^iW|-rS (Xxy^S 1) . &fc, 
XyS?*m«2 1 2 DB&x-*©*tll$&tfJMg 

3 ft, R A M 3 rtfcEttSftfcUffSttltSfcttlE-r * 
(Xf-v/S 2) o 

[0 0 4 2] #^T% i*KSH«^8P2 10ii, R A 

m 3 rttisitsnfclWf tffl1fffg^i:»^v^T, x«y $;« 

(Xx>y7°S 5) o 

[0 0 4 3] ^{C, X*»5*»6, a*»6fc*3^tfe 
3 DB#?&l^©A£#££nfc^fcttJM&&7 
L (Xf-y^S 6 : No) , Hfrfrffi^SM-rs^OA 
*3Va:*nfc*frtett (Xf'^S 6 : Y e s) , UtT 
#ffiGKH«Ul*^TLT (Xf-^S 7) , Xf'y/S 

1 ~ s 6 <D%m*M d is l Jitf-r So 

[0 0 4 4] 06tt, H5©XryrS7C43^Tlth' 
*ti*IWf*«aBE«Bl©7n-^-v~h1?*D, 

2mm£®2 2 0 i^fTtfEl^O 8 2 2(C^ 
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[0 0 4 5] 06fcfe^T, £1\ JWT#fBEM»2 2 

oh:, A**5*^A*«nfcA*is*aaRxfc««if 

§ (Xry/Al) . 2 DB#x-*£$ftfcf £ 

#B*©F^ «fg<DHff R A M 3 rtOUff tit $B 

3^6ttatTs sake* tettifrra (xt^a 

2) o ^LT, 2 DH»f^-*rt©-©H**»?U 
*©H*©IWT***g»Cfc:fftlfrrs (Xf'y/A 

3) o &<^T\ HtTtfit^Mg|52 2 014, a r (C-C 

) x (l+x/ioo) +cj %awu iHSSSHI io 

£^©B*©HfT£tif*8£ LTRAM3 f*g©1ffg£MfT 
"f* (Xx-y^A4) o 
[0 0 4 6] *-LT> Jtfr*flBSM»2 2 0tt, 2 DB 
fti-r- # ©£T ©BUfc** L X X f y 7 A 2 ~ A 3 ©$a 

A5) o 

[0 0 4 7] SftlC, #IP?f4, ±^«©««<0rt« 

fciaesn* &©•**«:&<, #5§iE©ffig£MiL&^ 
im<D&&<ommz*smtLrc££K&*), ymmrm 20 

£{4, 0 7^1" <fc?tc[5]0 (a) fcfcvvf, — ©B& 

©Hi, 1110(b) £7jVf<fc5£, AftMnyhn-;l/<> 
^F!) 1 2 0£|pHf©, X*n-/W*-l 4 4£^M 

4t*-r 1 4 1 4 o%^f 

SCfcKJ:*), »ttL;fe*«rt©JWT*tl*H£ , rs. 
•€-LT> IH0 (c) ic*.?£5Km<Dm»tz&f&tZ 0 
t©J:5fc, UT;V*>Ti**offitli:||fT*|t*S»- 30 
tt*rsci:#-e#*fcak 88Bt©B#fc-&J&U -© 

[00 4 8] 
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S!ft«f©e»fcH»K *aa«i«i*ieH-eir«. 
*©*attfrs, £f*is©s£©!§g mm) *vta> 

[01] «aHJPKa^sn***y/««>^yF9^ 
[02] 01©*-r^X^>'K'^ iL^Mnyh 

*vr0<> 

a*1MXgiR^yF*£*^-r0o 
[04] *«W*jifflLfe3>k:a-^$'XrA©H» 

[05] 2Dm^6 3Dm«£jjrr«s-p©^fl:«L 
[06] n?T##ra$&g»r7n-**- k 

[07] 1MR©™b**£i*U -©A#SfflB«* 

4jat*«ra*ttwrsfei&©H. 
[ft#©tj»8] 



1 




2 


CPU 


2 1 0 


3*#*!Bll!£/£gP 


2 1 2 


JWrtfflHfttfi* 


2 1 4 




2 2 0 




3 


RAM 


4 


ROM 


5 




6 




7 




8 




8 1 0 




8 1 2 




8 1 4 




8 2 0 




8 2 2 
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[03] 



1 



130 



13V 



*»> ^WJtt- K (20 • 30 It*} 
M> K (20 • 30 

#*^E- K (2D -3D it*) 
«»>#**■«■«***- K 



OM0 x 480 (V) 
@>800 x 600 (S) 
Ol024 x 7tt(£ 



132 



ok 



(8) 
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[04] 



[07] 



21 2 N 
214 



210 



CPU 



&ft»ft&JS«S 

H4 j =?*smmB \ 



^ — 

220 



RAM 



ROM 



mmm 



1 jMf*M<j>mrp»7x> p H 7 



810 
812 
814 
820 
822 




.140 



(b) 



144 



I ok IB^EXI 



-143 



150' 



(c) 
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[05] 



Q START ^ 



S1 



S2 % 



S3s 



S4. 



S5, 




c 



S7 



END 



3 



(10) 
[0 6] 



c 



A1 



A2 



A3 



*fT*««)«ffi*«*ffl-Cmin 



A4. 



(C-Cmin> x (1 + ^ )+C 
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(72)^# mm B± F^-i*(#^) 5B050 AA09 BA06 BA09 BA15 CA07 

mwm&nfii&mw^Tmomm eao6 eai2 eais eai9 fao6 

%±T4 • • T-Z®ftft FA09 FA13 

5C061 AA01 AA06 AA25 AB08 AB17 
AB18 



